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ENERGY DISTRIBUTION OF A STRINGY CHARGED BLACK
HOLE
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Abstract. The energy distribution associated with a stringy charged black
hole is studied using Møller’s energy-momentum complex. Our result is rea-
sonable and it differs from that known in literature using Einstein’s energy-
momentum complex.
1. Introduction
Ever since the Einstein’s energy-momentum complex, used for cal-
culating energy and momentum in a general relativistic system, many
attempts have been made to evaluate the energy distribution for a
given space-time, for instance, Tolman [1], Landau and Lifishitz [2],
Papapetrou [3] and Weinberg [4]. These definitions only give meaning-
ful results if the calculations are performed in ”Cartesian” coordinates.
Møller [5] constructed an expression which enables one to evaluate en-
ergy in any coordinate system.
The main problem of these prescriptions is that whether or not they
give the same energy distribution for a given space-time. Virbhadra [6]
investigated the most general non-static spherically symmetric space-
times, using the Einstein, Landau and Lifshitz, Papapetrou, and Wein-
berg prescriptions, and he found that the definitions of energy distribu-
tion disagree in general. Recently, Xulu [7] used the Møller energy mo-
mentum expression to compute the energy distribution in these space-
times and compared his result with one obtained by Virbhadra [6] in
Einstein, Landau and Lifshitz, Papapetrou, and Weinberg prescrip-
tions. He found that the definitions of Einstein and Møller disagree in
general.
In this paper we use the Møller energy momentum expression to com-
pute the energy distribution associated with a stringy charged black
hole. The energy distribution of a stringy charged black hole studied
first by Virbhadra and Parikh [8] in Einstein’s prescription and fol-
lowed by Xulu [9], using Tolman’s energy-momentum complex. They
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obtained the same value of energy distribution. It is worth investigat-
ing whether or not other definition of energy give the same result as
obtained by them.
Through this paper we use G = 1 and c = 1 units and follow the
convention that Latin indices take value from 0 to 3 and Greek indices
take value from 1 to 3.
2. Energy in Møller’s Prescription
It is interesting to evaluate the energy distribution of a static spher-
ically symmetric charged black hole. The line element represented this
space-time is given by [10]















M and Q are, respectively, mass and charged parameters; Φ0 is the
asymptotic value of dilation field.
The metric (2.1) is almost identical to the Schwarzschild metric. The
only difference is that the areas of the spheres of constant r and t
depend on the charge Q [10].
The determinant and the non-zero contravariant components of the line
element (2.1) are
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(2.2)





where the antisymmetric superpotential χkli is
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Θ00 is the energy density and Θ
0
α are the momentum density compo-






















(r − α) sin θ,
which is the only required component of χ0l0 .
From equations (2.6) and (2.7) and applying the Gauss theorem, we






Several examples of charged black holes have been investigated and
their energy distribution has been obtained. The value of obtained
energy distribution depends on the mass M and the charge Q, for








) [11] and for the








Chamorro and Virbhadra [16] and Xulu [17] showed, using Einstein and
Møller prescriptions, that the energy distribution of charged dilation




EMøl = M − Q
2
r
(1 − λ2), where a dimensionless parameter λ controls
the coupling between the dilaton and the Maxwell fields.
In the present paper we consider the static spherically symmetric
stringy charged black hole and calculated the energy distribution, us-
ing the Møller energy-momentum complex. The result obtained is an
acceptable one, because the black hole under consideration is charged,
and it differs from the results obtained by Virbhadra and Parikh [8]
and Xulu [9]. Both of them provide the same energy, using Einstein
and Tolman prescriptions, respectively, in the space-time under con-
sideration which is given by E = M .
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Our result sustains two directions; the first, the viewpoint of Lassner
[18] that the Møller energy-momentum complex is a powerful concept
of energy and momentum. The second, the results obtained by Xulu [7]
and Virbhadra [6] that the energy distribution in the sense of Einstein
and Møller disagree in general.
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